SUMMARY Three methods for dispensing nutritional solutions are compared in 48 patients with gastrointestinal diseases on intravenous nutrition during 3582 days. The protocol for intravenous nutrition applied by the nursing team and the solutions used were the same in the three groups. In group A standard bottles were used, while in group B, 3 1 PVC-disposable bags were used-with fat emulsion included (group B 1) or with fat excluded (group B2). When fat was excluded from the bags it was infused separately from a bottle. The mixtures were made under laminar flow by the nursing team who applied a strict protocol which included bacteriological testing. The infection rate observed in the bags was 0.046%. The rate ofseptic complications was not significantly reduced in group B2 or B 1 compared with group A; the type ofcontainer used was therefore unimportant and the key was the aseptic handling of the intravenous solutions. The rate of mechanical complications, mainly due to catheter obstruction, was higher (P<0.001) when fat was included in the bags-that is, in group B 1 -than in groups B2 and A. For 26 patients a cyclical regime of intermittent feeding was easier to manage when bags were used. In group B, this system replaced the continuous method in 75% of all therapeutic days without adverse effect; it improved compliance and allowed ambulatory treatment. The use of cyclical feeding with separate fat infusions has further reduced the hazards of intravenous nutrition and allowed the development of a programme that can be implemented at home. 
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Whether or not mechanical and infective complicationsl-3 occur in intravenous nutrition depends on three essential features: (1) the method of inserting a venous line by medical or surgical staff with or without the use of a subcutaneous tunnel, (2) (Table 1) , 64 siliconed catheters were inserted (Table 2) . Sixteen mechanical complications related to catheters, leading to 15 removals (Table 3 ). All but four of the catheters were of the Vygon silicone type, the majority having the code no 180.20. There were eight incidents of sepsis related to catheters, and this led to their being removed ( Table 4 ). The average life of the catheters was 56 (one to 343 days). This corresponds to an uncomplicated life (days of intravenous nutrition: number of incidents of complications that led to the removal of catheters) of 156 days. The frequency of septic Two foci ofinfection were present at the moment ofcatheter sepsis; Brangiocholitis, S, Staphylococcus aureus angina. The frequency ofcatheter-related sepsis during cyclic nutrition was one for 1016 days ofnutrition; during continuous nutrition it was one for 258 days ofnutrition. X: fever abated in less than 24 hours (±). In group A standard containers (bottles) were used during 1414 days (21 patients, 27 catheters). In group B, 3 I PVC bags were used for dispensing the nutritive mixtures: in group B, complete nutritive mixtures were used for 869 days (22 patients, 27 catheters); in group B2, nutritive mixtures were used for 1299 days (five patients, 10 catheters) and fat emulsion was infused separately in a bottle.
complications was therefore only one for 448 days and of mechanical complications one for 239 days of intravenous nutrition.
The rates of septic and mechanical complications were estimated and compared for the three methods of dispensing nutritional solutions. In group A (21 patients, 27 catheters) bottles were used for 1414 days and five septic and three mechanical (one occlusion) complications were found, septic rate was 0.20 and mechancial 0.13 for 144 days of intravenous nutrition. In group B, 3 16 however, that to achieve lower catheter sepsis rates requires not only the construction of a subcutaneous tunnel for central catheters5 9 16 18 but also a daily and careful cleansing of its entry point, which should then be covered by occlusive dressing.'9 In our study the sepsis rate complication was 2-6 fold higher in group A than group B patients and 3-9 fold higher during continuous than during cyclical intravenous nutrition. In fact, these slight and insignificant differences seem to be related to the less frequent cleansing and dressing changes during standard19 systems (every three days) than during cyclical nutrition when cleansing took place every day, and not to the different containers (bottles or bags) used. All of the septic complications directly related to the catheter occurred during the first month of intravenous nutrition. days of intravenous nutrition. In these three cases the internal tip ofthe catheter had been pushed only into the middle part of the inferior vena cava because insertion was difficult because of other PVC catheters having been inserted before the patient's admission to our hospital. For long-term use we favour the intravenous insertion ofa silicone catheter into the right atrium with better assessment of the cutaneous fixation of the catheter. Because it was reported that a silicone catheter (Extracorporeal) has an uncomplicated life span of more than 474 (60-1200) days6 we tried three of these catheters in patients on long-term intravenous nutrition on B2 therapy and found its mean life-span to be 202 (90-290) days: two had not been removed one year after the end of the study. However, it seems that silicone Vygon catheters are also very suitable for such long-term nutrition922 because four of these had a mean duration of 222 (170-353) days, one being still in situ one year after the end of the study.
The most frequent complication observed in this study has been the progressive obstruction of the catheter's bore by organic and mineral deposit (n=1 1). This complication has been rarely described when silicone (Rhone-Poulenc)23 or PVC bags (Fenwall-Baxter)6 are used as containers for nutritive mixtures made with23 of without6 Intralipid fat emulsion. In one report6 the obstruction was complete after four, 10, and 18 months of intravenous nutrition in three of 22 Silastic catheters. In our study, nine of the 11 catheter obstructions were observed in B 1 patients after 37 (22-90) days of nutrition. In this group complete nutritive mixtures included fat emulsion. The rate of mechanical complications was significantly higher (P<0.001) in B 1 patients than in A and B2 patients, similar rates being observed in these last two groups. The B 1 obstruction rate did not seem to be influenced by the cyclical or continuous intravenous procedure because this complication was equally observed and after the same time lag during cyclical nocturnal intravenous nutrition (n=4, 49 (24-90 days) or during continuous standard intravenous nutrition (n=5, 45 (22-40) days). So infusing the fat emulsion separately prevented catheter occlusion when PVC bags were used for periods longer than one month. We also replaced the PVC bags by ethyl vinyl acetate (EVA) bags but continued to exclude nutritive mixtures with fat emulsion in prolonged intravenous nutrition because we also observed catheter occlusions when EVA bags were used.
Cyclical nocturnal intravenous nutrition from 12 to 16 hours was carried out in 26 patients for 2032 days. This method was clearly facilitated by the use of nutritive mixtures connected to one nutritive line. Heparin saline injected through the Latex cap of the catheter at the end of cyclic intravenous nutrition6 maintained the catheter's patency between infusion periods lasting up to 72 hours. This heparin lock has allowed the patients to acquire the necessary mobility.24 No adverse sideeffect has been observed during or just after stopping cyclic nutrition.24 During the infusion-free time the patients could then undergo investigations without risk to their intravenous line; they also had the possibility of physical training and they could walk freely inside or outside the hospital. Cyclical nutrition in hospital has definitely increased the patients' compliance with intravenous nutrition, especially during long-term treatment. Cyclical or standard intravenous nutrition with nutritive mixtures was easier to manage and has required less nursing time than that with bottles. However, because the nursing team made the nutritive mixtures under laminar flow, the same number of nurses was involved in the patient's care. It was calculated that the making of one nutritive mixture in bag required 42 (40-45) manipulations and that four to five hours were needed to fill 15 to 20 bags. The bacteriological testing during the mixing of solutions was systematically maintained, as any failure in the system could lead to dramatic septic complications; the time lag before the use of the mixture allowed the growth of bacteria. In this 302 group.bmj.com on June 21, 2017 -Published by http://gut.bmj.com/ Downloaded from study only one bacteriological contamination with Staphylococcus epidermidis was noted in the bags and stopping the perfusion in that case sufficed to bring the patient's temperature down. In our data an extremely low percentage (0.054%) of positive bacterial testing was achieved during the production of the nutritive mixtures under laminar flow. This emphasises the importance of a motivated and qualified nursing team in intravenous nutrition. Finally, the use of nutritive mixtures without fat, and cyclical nutrition has led to the development of a programme of intravenous nutrition with a low rate of complications. This has allowed us to treat five patients of the present series at home.
